A protein related to eucaryal and bacterial DNA-motor proteins in the hyperthermophilic archaeon Sulfolobus acidocaldarius.
We have isolated a new gene encoding a putative 103-kDa protein from the hyperthermophilic archaeon Sulfolobus acidocaldarius. Analysis of the deduced amino-acid sequence shows an extended central domain, predicted to form coiled-coil structures, and two terminal domains that display purine NTPase motifs. These features are reminiscent of mechanochemical motor proteins which use the energy of ATP hydrolysis to move specific cellular components. Comparative analysis of the amino-acid sequence of the terminal domains and predicted structural organization of this putative purine NTPase show that it is related both to eucaryal proteins from the "SMC family" involved in the condensation of chromosomes and to several bacterial and eucaryal proteins involved in DNA recombination/repair. Further analyses revealed that these proteins are all members of the so called "UvrA-related NTP-binding proteins superfamily" and form a large subgroup of motor-like NTPases involved in different DNA processing mechanisms. The presence of such protein in Archaea, Bacteria, and Eucarya suggests an early origin of DNA-motor proteins that could have emerged and diversified by domain shuffling.